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The present invention relates to the pro-
duction of valuable unsaturated gaseous hy-
drocarbons and of hydrogen or gas mixtures
containing hydrogen from saturated or sub-
stantially saturated hydrocarbons or gas mix-
tures containing the same.

We have found that such hydrocarbons or
gas mixtures containing the same can be con-
verted into the said more valuable gases in a
simple and very economical manner by sub-
jecting them first to a treatment suitable for
producing unsaturated hydrocarbons such as
acetylene and ethylene. 'This conversion may
be effected in various ways. It may for in-
stance take place by electric heating, for ex-
ample by means of an electric arc; such meth-
ods have repeatedly been suggested and any
of them may be employed in our process.
The said conversion may also be effected by
a process comprising a kind of incomplete
combustion, such as has been suggested for
instance in the application for patent Ser.
No. 162,074, filed Jan. 19th, 1927. The gas-
eous unsaturated hydrocarbons formed by
this treatment are then separated from the
gas mixture, if desired after the unsaturated
hydrocarbons have been subjected to further
reactions, for example after they have been
converted into acetaldehyde or benzene. The
residual gas is then converted into a mixture
of carbon monoxid and hydrogen by treating
it in the known manner with steam, or with
oxygen or gases containing oxygen, or with
both these agents at a temperature in the ab-
sence or presence of catalysts. The said
agents are employed only in such amounts
and under such conditions that complete com-
bustion to carbon dioxid and water does not
take place. If desired, this conversion may
also be assisted by an electric arc. The re-
sulting mixture of carbon monoxid and hy-
drogen may be either directly employed for
example for the catalytic manufacture of
methanol, or it may be decomposed with steam
to produce a mixture of carbon dioxid and
hydrogen, from which pure hydrogen can
readily be obtained which may be employed
for example for the synthesis of ammonia.

As the conversion of hydrocarbons or gases
containing the same into unsaturated hydro-

carbons cannot be carried out in a quantita-
tive manner at all or only with great diffi-
culty, the process according to our present in-
vention involves the advantage that the hy-
drocarbons can be completely converted into
much more valuable gases or gasmixturesand
thus be utilized for the production of a great
variety of compounds.

The following examples will further illus-
trate how our invention may be carried out in
practice, but the invention is not limited to
these examples.

Erample 1

A gas mixture consisting of 20 per cent of
methane and 80 per cent of hydrogen is passed
through an electric arc. The resulting gas
contains 3 per cent of acetylene which is ab-
sorbed by means of active charcoal. The re-
sidual gas is preheated in any suitable manner
and then subjected to partial combustion by
means of oxygen, whereby its temperature is
raised to about 1100° C.; thereafter it is
passed together with steam over a catalyst
consisting of nickel and alumina. The re-
sulting gas contains 7.6 per cent of carbon
dioxid, 7.2 per cent of carbon monoxid, 84.8

per cent of hydrogen and 0.4 per cent of meth-
ane.

Example 2

1100 cubic metres of natural gas heated to
about 500° C. are subjected to an acetylene-
forming treatment consisting in an incom-
plete combustion with about 400 cubic metres
of oxygen. The resulting gas mixture com-
posed of about 20 cubic metres of carbon di-
oxid, 90 cubic metres of acetylene, 400 cubic
metres of carbon monoxid, 700 cubic metres
of hydrogen, 500 cubic metres of methane and
20 cubic metres of nitrogen, is passed at 700°
C. over silica coated with graphite, whereby
benzene is formed which is separated from
the gas mixture by means of active charcoal
at room temperature. The residual gas mix-
ture is then passed through hot water and
thus saturated with water vapor, then pre- -
heated to about 600° C. and subjected to par-
tial combustion with about 270 cubic metres
of oxygen. The combustion gases are passed,
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after an addition of steam, over a catalyst
consisting of nickel and magnesia. The re-
sulting gas contains besides carbon dioxid,
‘nitrogen and small quantities of methane
(about 0.4 per cent) chiefly carbon monoxid
and hydrogen in the proportion of about 1
to 2; after removing the carbon dioxid and
traces of sulfuretted hydrogen present, it
may directly be employed for the synthesis
of methanol.

‘What we claim is:

1. A process for the production of unsat-
urated hydrocarbons, hydrogen and carbon
monoxide, which comprises subjecting nat-
ural gas to a treatment in the electric arc,

assing the resulting gas mixture at -about

00° C. over silica coated with graphite, sep-
arating off the benzene formed, saturating
the residual gas mixture with water vapor,
Iéreheating the said gas mixture to about 600°

., subjecting it to partial combustion with
oxygen, adding steam and passing the said
mixture over a catalyst consisting of nickel
and magnesia, and removing the carbon di-
oxide formed. '

2. The process of producing unsaturated
gaseous hydrocarbons and hydrogen which
comprises subjecting a gas. comprising sat-
urated hydrocarbons to a treatment in the
electric arc, whereby acetylene and other un-
saturated hydrocarbons are formed, separat-
ing the said hydrocarbons formed from the

as mixture and converting the residual gas
into a mixture substantially composed of
carbon monoxid and hydrogen by treatment

at a high temperature with at least 1 agent .
of the group consisting of steam and oxygen,
the said agents being employed in such
amounts that complete combustion to water
and carbon dioxid does not take place.

8. The process of producing unsaturated
gaseous hydrocarbons and hydrogen which
comprises subjecting a gas comprising sat-
urated hydrocarbons to a treatment in.an
electric arc to thereby form acetylene and
other unsaturated hydrocarbons, separating
the hydrocarbons formed from the gas mix-
ture and converting the residual gas into a
mixture, substantially composed of carbon
monoxide and hydrogen, by treatment at a
high temperature in the presence of a cata-
lyst comprising nickel and a substance se-
lected from the class consisting of alumina -
and magnesia, with at least one agent of the
group consisting of steam and oxygen, the
said agents being employed in such amounts
that complete combustion to water and car-
bon dioxide does not take place.

In testimony whereof we have hereunto set

60 our hands.

GUSTAV WIETZEL.
ALFRED STARKE.



